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Specific Instructions and Errata for
NAVY ELECTRI CI TY AND ELECTRONI CS TRAI NI NG SERI ES
MODULE 11 - M CROWMAVE PRI NCI PLES
TRAI NI NG MANUAL ( TRAMAN) NAVEDTRA 172-11-00-87

1. TH S ERRATA SUPERSEDES ALL PREVI QUS ERRATA.

2. This errata does not include errors in typing, punctuation,
etc., that do not affect your ability to answer the questions.

3. Make these changes in your course bookl et, NAVEDTRA
172-11-00-87, before you begin the course.

Topi c Change
# 1 Page 1-14 -- Insert new page 1-14 and X-out old
page.

Page 1-16 Figure 1-33(A -- Wite-out @ synbol.

Page 1-26 Figure 1-51(A) -- Pen and ink change
point 2 to point 3 and point 3 to point 2 (switch
nunbers) .

Page 1-45 Figure (A) CHOKE JO NT -- Pen and ink
change point 2 to point 3 and point 3 to point 2
(switch nunbers).

# 2 Page 2-11 Figure 2-9 -- Wite "(OUTPUT)" above
"MAGNETI C COUPLI NG LOOP" .

Page 2-46 REFLEX KLYSTRON figure -- Wite
"(OQUTPUT)" above "MAGNETI C COUPLI NG LOOP".

# 3 Page 3-3 -- Pen and i nk change under "Radar
Fundanent al s" paragraph 3 line 19 replace "30
degrees"” with "60 degrees".

Page 3-3 Figure 3-1 -- Wite "090T" bel ow t he
word " EAST".

Page 3-7 -- Pen and ink change under "HORN



RADI ATORS" paragraph 1 line 2 change "HORN
REFLECTORS" to read "HORN RADI ATORS".



The wavefront is shown in view (a) as

small particles. In views (B) and (O
particle 1 strikes the wall and is
bounced back from the wall wthout
losing velocity. | f the wall (IS
perfectly flat, the angle at which it
strikes the wall, known as the angle
of incidence (o), 1is the sane as the
angle of reflection (2) and are
measur ed per pendi cul ar to t he
wavegui de surface. An instant after
particle 1 strikes the wall, particle
2 strikes the wall, as shown in view
(O, and reflects in the sane nanner.
Because al | t he particles are
traveling at the sanme velocity,
particles 1 and 2 do not change their
relative position with respect to each
ot her . Therefore, the reflected wave
has the sane shape as the original.
The remaining particles as shown in
views (D, (E) and (F) reflect in the
sane nmanner. This process results in
a reflected wavefront identical in

shape, but opposite in polarity, to

t he i ncident wave.

Figure 1-27, views (A) and (B), each
illustrate t he direction of
propagati on of t wo di fferent
el ectromagneti c wavefronts of
different frequencies being radiated
into a waveguide by a probe. Not e

t hat
IS i ndi cat ed by
arr owheads. The

only the direction of propagation
t he l'ines and
wavefronts are at
right angles to the direction of
pr opagati on. The angle of incidence
(e) and the angle of reflection (o)
of the wavefronts vary in size wth

the frequency of the input
the angles of reflection are equal t«
each other in a waveguide. The CUTCFI
FREQUENCY in a wavegui de IS é
frequency that would cause angles ol
incidence and reflection to be zer«
degr ees. At any frequency below the
cutoff frequency, the wavefronts wll
be reflected back and forth across the
guide (setting up standing waves) anc
no energy wll be conducted down the
wavegui de.

ener gy, but

The velocity of propagation of
wave along a waveguide is |ess tha
its velocity through free space (speet
of light). This lower velocity is¢
caused by the zigzag path taken by t he
wavef ront. The f or war d- pr ogr es¢
velocity of the wavefront in ¢
wavegui de is called GROUP VELOCI TY ant
is somewhat slower than the speed of
light.

The group velocity of energy in

wavegui de S det er m ned by t he
reflection angle of the wavefronts ofi
the "b" walls. The reflection angl

is determned by the frequency of the

i nput energy. This basic principle it
illustrated in figure 1-28. As
frequency is decreased, the reflectiotl
angl e decreases causing the grou
velocity to decrease. The opposite i:¢
al so true; I ncreasi ng frequency
i ncreases the group velocity.

QL4. What interaction causes enerqg)
to travel down a wavegui de?
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Figure 1-27.~Different freguencies in a waveguldw.

(B)

-~

(A) HIGH FREQUENCY
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NAVAY,

{C} LOW FREQUENCY

Figure 1-28.—Raflection angle at various frequencies.



